Role of the carboxyl terminal MATEE sequence of spermidine/spermine N1-acetyltransferase in the activity and stabilization by the polyamine analog N1,N12-bis(ethyl)spermine.
Purified recombinant spermidine/spermine N1-acetyltransferase (SSAT) was found to be unstable in the absence of polyamines, but the loss of activity could be prevented or reversed by the addition of the polyamine analog and potential antitumor agent N1,N12-bis(ethyl)spermine (BE-3-4-3), which is known to be a potent inducer of SSAT in mammalian cells. Addition of BE-3-4-3 prevented the loss of SSAT activity and the digestion of the protein by the proteases trypsin, Lys-C, or Glu-C. In the absence of BE-3-4-3, this digestion occurred at the sequence Lys141Arg142Arg143 for trypsin or Lys-C and at the sequence Glu151Glu152 for Glu-C. When these sites were altered by mutation to residues which are not substrates for these proteases, cleavage in the absence of BE-3-4-3 occurred at residues Lys161, Lys166, and Glu162. These results indicate that the structure of SSAT contains a region that binds to the polyamine analog, BE-3-4-3, and that binding alters the configuration of the protein to prevent protease access to the region from amino acid residue 141 to the carboxyl terminal end (residue 171) of the SSAT. In order to determine the nature of the regulatory sites, specific mutations were made in the SSAT amino acid sequence, and the activity of the resulting SSAT protein and the sensitivity to proteases in the presence and absence of BE-3-4-3 was determined. The results indicate that the carboxyl terminal domain, MATEE, is critical for activity and for protection by BE-3-4-3.(ABSTRACT TRUNCATED AT 250 WORDS)